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Measurement of spinal canal diameters in young subjects with lumbosacral transitional vertebra controversial. Some authors [2, 3, 4, 7, 20] have argued that transitional vertebra is a source of trouble; however, many others disagree [10, 15, 16] .
It is not clear that lumbosacral congenital anomalies, including LSTV, are a cause of primary back pain, or that they produce a predisposition to other pathology. The results of the few studies published on this subject showed no higher incidence of structural problems in patients with LSTV than in those without such vertebrae [1, 4, 19] . However, it has been suggested that there is an increase in degenerative changes such as disc protrusion, facet degeneration, nerve root canal stenosis and degenerative spondylolisthesis just above transitional lumbosacral segments [4, 11, 18] .
A small vertebral canal is undoubtedly a significant factor for many patients with LBP [12] . The early papers of Verbiest [17] and other investigators confirmed that a variety of back pain syndromes are related to spinal pathologic conditions in the presence of an already small canal [5, 6, 13, 17, 21] . It is now known that a disc prolapse into a restricted space can produce more troublesome symptoms than does a protrusion into a wider canal [11] . In a previous study, Elster [4] demonstrated that central and lateral spinal stenosis is much more common at or near the interspace above the transitional vertebra. In contrast, a recent study conducted by Vergauwen et al. [18] , in which they measured the spinal canal diameters in adult patients with LBP and with or without LSTV on computed tomographic (CT) scan, found no significant difference in the distribution of spinal stenosis between the two groups.
In this study, we aimed to throw light on this subject by measuring lumbosacral canal diameters in young people in whom degenerative changes have not yet become significant. To our knowledge, this is the first study to measure spinal canal diameters in young subjects with LSTV.
Materials and methods
The 100 subjects participating in the study were volunteer university students (age range 17-20 years, mean age 18.43±0.81). To maintain homogeneity of the sample, only female subjects were studied and none of them was symptomatic for LBP. Plain anteroposterior radiographs of the lumbosacral spine were taken, to determine those with congenital anomalies. The radiographs were all evaluated by the same observer (S.A.) for presence of LSTV.
LSTV was defined on the basis of two criteria. First, at least one transverse process had to fuse or articulate with the first contiguous sacral segment. Second, an intervertebral disc space, even vestigial, must be presented caudal to the transitional vertebra. The terms "lumbarization" and "sacralization" were avoided [18] .
LSTV was established in 17 of 100 participants. Twenty-four of the remaining 83 subjects were selected randomly as controls, in whom there was no LSTV or other congenital anomaly. The incidence of lumbar disc herniation increases at the level just above the transitional vertebra, and the most common levels of lumbar spinal stenosis are L4-5 and L3-4 [11, 14] . Therefore, CT studies were performed in subjects with LSTV and controls at the L4 and L5 levels, and the level of the transitional vertebra was accepted as L5.
CT scans were performed on a 600 XS scanner (Toshiba, Japan, 400 mA/s, 120 kV). The standardized CT protocol involved examination of the L4 and L5 vertebrae in the LSTV and control group. Axial sections were taken parallel to disc interspaces, as determined from a scout radiograph. Slice thickness was 5 mm, with increments of 4 mm. All measurements were taken directly from the CT video image display, using standard operator-controlled functions. The following measurements were made ( All CT scan measurements were made by one observer (S.T.). Statistical comparison between the groups was performed using an unpaired Student's t-test. Statistical significance was attributed to P-values less than 0.05.
Results
LSTV was present in 17 of 100 subjects (17%). All subjects in this group were women, ranging in age from 17 to 20 years, with a mean age of 18.5 years. The control Table 1 . There were no significant differences in mean age, weight or height (P>0.05). The comparison of canal diameters measured by CT in lumbar spine with and without LSTV is presented in Table 2 . As shown in the table, although there was a slight difference in the sagittal diameters at the L5 level between the LSTV and the control group (Fig. 2) , there was no significant difference in the measured values between the two groups (P>0.05).
Discussion
Lumbar radiographic abnormalities such as transitional vertebra have been commonly cited as significant findings in patients with low back pain [2, 3, 4, 7, 20] . However, the role of these radiographic abnormalities in the etiology of LBP is unclear [1, 3, 4, 15, 18, 19] .
The results of the present study indicate that there is no significant difference in spinal canal diameters at the L4 and L5 levels between subjects with and those without transitional vertebra (Table 2) .
Castellvi et al. [1] made the first attempt to define the relationship of LSTV and disc pathology from a radiologic perspective. They showed that extradural myelographic defects consistent with disc herniations were present with increased incidence above transitional vertebrae. However, their results were based on myelography, a modality considerably less sensitive than CT in assessing the full spectrum of spinal pathology. They also did not consider the incidence of spinal stenosis or other nondiscogenic structural problems as etiologies for pain in these patients [1] .
A review of the literature revealed two studies [4, 18] dealing with the association between spinal stenosis and LSTV. These studies differ considerably from the current study with regard to design and study population. Therefore, a direct comparison among studies is difficult.
Elster [4] postulated that hypermobility at the interspace above the transitional vertebra constitutes a much higher risk for degenerative disc and facet joint changes than LSTV, resulting in a possible narrowing of the spinal canal or neural foramens. In a recent study, Vergauwen et al. [18] also suggested that the greater incidence of degeneration could be attributed to the relative hypermobility of the disc above an LSTV. However, in our previous study we did not find any significant effect of congenital anomalies such as transitional vertebra on translatory and angulatory motion by dynamic radiographic study [9] .
Vergauwen et al. [18] also reported that distribution of degenerative changes occurred more often in patients with LSTV than in those without, but for spinal canal stenosis they could not find a statistically significant difference between the two groups. However, their study population included older patients with low back pain (mean age 47.3 years).
Conclusions
In the present study, we measured lumbosacral canal diameters in young people in whom degenerative changes had not yet become significant. We did not find any association between spinal stenosis and LSTV. The data from this preliminary study suggest that there is no relationship between LSTV and congenital spinal stenosis. Fig. 2 The sagittal diameters at the L4 and L5 levels. Statistical analysis showed no significant difference comparing sagittal diameters of L4 and L5 in subjects with lumbosacral transitional vertebra and controls
